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2The new feature of the present work is the inclusion of




















































Chiral invariance is evident from (1) and the four avor-
invariants are needed for generality. (A term Tr(FFN )
is linearly dependent on the four shown). Actually the

D
term will not contribute in our model so there are only







is analogous to the PV V interaction which was originally
introduced as a ! coupling a long time ago [12]. It is
intended to be a leading point-like [13] description of the
production mechanism. With (2) one can now compute
the amplitudes for S !  and V ! S according to the
diagrams of Fig. 1.
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FIG. 1: Feynman diagrams for (a) S !  and (b) V ! S.

























stands for the photon polarization vector. It is related to
the width by















































































Here  = e
2
=(4), s = sin 
S
and c = cos 
S
where the














































2,  = 
3
3
, was assumed for
simplicity.
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V
]. It is related
to the width by




































) is the photon momentum
in the V rest frame. For the energetically allowed V !




































































































































In addition, the same model predicts amplitudes for






















. The corresponding width is



























































































































. The reason 
D
does not ap-
pear at all and 
C
does not appear for S !  is that,
noting Eq. (2), the Tr(F

) factor is seen to give zero
when coupled to an external photon line. Because the
 and  are so broad, the simple two body nal state





3accurate. It is better to consider these decays as having
three body nal states with the terms in Eq. (3) giving
the vertices and to take into account large width correc-
tions in the scalar propagators as well as non resonant
background.
These formulas can be used for dierent choices of






















). The characteristic mixing angle 
S
is
expected to dier, depending on the scheme. In the
literature, besides conventional qq models, qqqq mod-
els [14], meson-meson \molecule" models [15] and uni-
tarized meson-meson [16] models have been investigated.
Recently models featuring mixing between a qqqq nonet
and a heavier qq nonet have been proposed [17]; in this
case two sets of interactions like Eq. (3) should be in-
cluded.
Now we shall illustrate the procedure for the model of










may be estimated from the




! ) = (0:28







) = 0:177  0:024) into Eqs. (4) and (5) yields

A
= (0:72  0:12)GeV (assumed positive in sign). Of

















In turn we formally predict  ( ! ) to be either
(0:024 0:023) keV or (0:38 0:09) keV respectively.
Next consider the  radiative decays. Assuming  !

0



















j are almost an order of magnitude smaller than
j
C












) using Eq. (8). There are four possibilities





largest number,  ( ! f
0
) = (0:21  0:03) keV corre-










Unfortunately this is still considerably smaller than the




) = (1:51 0:41) keV [20].





) could be boosted by consid-






mixing. We will now see that these eects are small in
our model. One may simply introduce the mixing by a










recent calculation [22] for the purpose of nding the ef-







. It is convenient to
treat this term as a perturbation. Then the amplitude
for  ! f
0




 amplitude given in Eq. (8) multiplied by A
af
and by the a
0
propagator. The ! a
0
0
 amplitude has a
similar correction. In terms of the amplitudes in Eq.(8)





































































. In this approach the propagators
are diagonal in the isospin basis. The numerical values of
these resonance widths and masses are, according to the














100MeV. For deniteness, from column 1 of Table II in
Ref. [23] we take m
f
0








In fact the main conclusion does not depend on these
precise values. It is easy to see that the mixing factors
































 0:75 in the present model, the
ratio in Eq.(11) is roughly (0:75   0:07i)=(1   0:05i).










mixing only amounts to a few per cent,
nowhere near the huge eect suggested in [21]. It may
be remarked that Eq.(11) is practically accurate to all
orders in A
af





transitions. Then, after summing a geomet-

































Vector meson dominance, together with the assump-
tions of SU (3) avor symmetry and a single nonet of
scalar mesons makes many more predictions. These are











mixing. It will be inter-
esting to see if future experiments conrm the pattern of
predicted widths.
We have given a leading order correlation of many ra-
diative decays involving scalars, based on avor symme-
try and vector meson dominance. Clearly further im-
provements can be made. Elsewhere, we will study avor
symmetry breaking eects, higher drivative interaction
terms, treatment of the S nal states as PP, and the
case of mixed qq and qqqq scalar nonets.
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4
A
0:72 0:12 0:72 0:12

B
0:61 0:10  0:62 0:10

C





ratio 0:26 0:06 0:46 0:09
 ( ! ) 0:024 0:023 0:38 0:09
 (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 (! ! 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0
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and those of the decay widths are keV.
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